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Memorandum
To: Regional Engineer, Region 6 ;
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' il o) i e Ean i JntiReni
———From:— Chief Water Resources-(60189) y
Subject: Design Flood for Case No. 1 Dam, Arapaho NWR, Colorado

Pursuant to your request for 50- and 100-year flood hydrographs and routing of these events
through Case Reservoir No, 1, we reviewed the 1987 Intermediate SEED Inspection Report
(HEC run attached) and diversion records for Hubbard No. 2 and 4 Ditches (attached), spoke
with Refuge staff, and performed several HEC 1 analyses (attached). The HEC 1 output files
have been e-mailed to Don Fazzan,

As you review the 1987 and current HEC 1 analyses, please bear in mind Case No. 1 Reservoir
receives almost all of its water from the Illinois River via the Hubbard Ditch system and not from
runoff draining off the small amount of up-gradient area. In addition, much of the up-gradient
area drains into the Hubbard Ditch, and not into the reservoir. Also, the little amount of baseflow
(less than 5 cfs) supplied by two springs upgradient of the reservoir is captured by the Hubbard
Ditch and does not flow into Case No. 1 Reservoir. Nonetheless, we modeled the entire drainage
area and estimated a baseflow of 0.16 cfs.

The 1987 HEC 1 analysis produced a peak subbasin inflow of 84 ¢fs, a peak reservoir outflow of
8 cfs, peak storage of 74 acre-feet, and a peak stage of 8130.39 feet. The following input

variables were used:

® 100-year, 24-hour storm with the following duration depths:

S5-minute: 0.42 inches
15-minute:  0.82 inches
60-minute: 1.44 inches
2-hour: 1.53 inches
3-hour: 1.61 inches
6-hour: 1.80 inches

12-hou; 2.15 inches




24-hour: 2.40 inches

® Drainage area of (.32 square miles (204 acres).

® Reservoir storage before storm: 0 acre-feet.

® Baseflow before storm: 0.16 cfs.

® SCS unit hydrograph with a time lag factor of 0.29, (The time lag is the amount of
time, in hours, between the centroid of rainfall excess to the peak of the unit hydrograph.)

® SCS loss rate computed from an initial abstraction (the surface moisture storage
capacity at the beginning of the storm, in inches) of 0.78, curve number of 72, and no

impervious area.

® Dam and reservoir characteristics as follows:

Elevation 8119.00:
Flevation 8131.00:;
Elevation 8132.00:

Top of dam:
Width of dam:
Weir coefT:

- Head exponent:

Left spillway crest elev:
Left spillway length:

Right spillway crest elev:
Right spillway length:

Spillway crest elev:
Spillway width:
Weir coeff:
Head exponent:

0.0 square feet surface area
21.6 square feet surface area
28.3 square feet surface area

8132.10 feet
510.00 feet

2.8

1.5

8129,90 feet
200 feet

8130.4 feet
75 feet

8129.90 feet
0.0 feet

3.0

1.5

(Note: The spiliway card really did not even have to be included, as the zero width made
the spillway discharge zero. The modelers attempted to model spillway discharge using
the non-level top of dam method.)

The non-level top of dam method described below was used to model the above

characteristics:

Elevation 8129.90
Elevation 8130.40:
Elevation 8131.50:

0.0 feet dam width
20.00 feet dam width
230.00 dam width




Elevation 8132.10: 275.00 dam width

Elevation 8132.10: 785.00 dam width

Coefficient of 2.8

(Note: The above point-pairs do not adequately represent the dam and spillway
combination and, instead, describe the image pictured on the attached graph titled, “1987
HEC 1 Analysis.”)

® Low-level outlet works: Not.included.

For our analysis, we felt it appropriate to use the following input variables:

® Storm durations and depths.

For small dams and small watersheds, the SCS recommends a 6-hour duration or the time
of concentration, whichever is greater. We estimated the time of concentration to be
around 1 hour and thus used the 6-hour storm duration. The following were our depth-
duration inputs.

100-year, 6-hour storm with the following duration depths:
5-minute: .42 inches
15-minute:  0.82 inches
60-minute: 1.44 inches

2-hour: 1.53 inches
3-hour; 1.61 inches
6-hour: 1.80 inches

50-year, 6-hour storm with the following duration depths:
S-minute: 0.36 inches
15-minute:  0.71 inches
60-minute:  1.25 inches

2-hour; 1.35 inches
3-hour; 1.45 inches
6-hour: 1.60 inches

® Drainage area of 0.32 square miles (204 acres).

® Reservoir storage before storm: 65 acre-feet, storage at emergency spillway crest, and
acre-feet.

® Baseflow before storm: 0.16 cfs.

® SCS unit hydrograph with a time lag of 0.60 hour.




® SCS loss rate computed from an initial abstraction of 0.78, curve number of 72, and no
impervious area.

@& Dant and reservoir characteristics as follows;

top of dam: 8132.10 feet
width of dam: 510.00 feet
weir coeff: 2.8
head exponent; 1.5
left spillway crest elev: 8129.90 feet
left spillway length: 200 feet '
'i
right spillway crest elev: 8130.4 feet !
right spillway length: 75 feet |
weir coefficient; 3.0
Elevation 8119,00: (.0 square feet surface area
Elevation 8129.90: 21.6 square feet surface area f
Elevation 8132.10: 28.3 square feet surface area

(The redlined values are different from what was used in the 1987 HEC 1 run. These
values were taken from the front table of the 1987 SEED Report and not the 1987 HEC 1
input record.)

A non-level top of dam method was used to model the dam and right spillway which total
585 feet in length. A separate spillway record was entered to describe the left spillway,
The weir coefficients were taken from the 1987 report, as it provided the best available
information for these variables.

Non-level top of dam input variables:

Elevation 8132.1 0 feet dam width
Elevation 8132.1: 20 feet dam width
Elevation 8130.4: 20 dam width
Elevation 8130.4: 95 dam width
Elevation 8132.1: 95 dam width
Elevation 8132.1: 585 dam width

Coefficient of 2.8
Left spillway variables: 200 feet, coefficient of 3.0, head exponent of 1.5.

The attached graph titled “Year 2000 HEC | Analysis” pictures the non-level
configuration.

® Qutlet works: Not included.

The 2000 HEC 1 analysis for the 100-year, 6-hour storm produced a peak subbasin inflow of 34



cfs, a peak reservoir outflow of 13 cfs, peak storage of 80 acre-feet, and a peak stage of 8129.98
feet. For the 50-year, 6-hour storm, the peak subbasin inflow was 21 cfs, the peak reservoir
outflow was 8 cfs, the peak storage was 80 acre-feet, and the peak stage was 8129.96 feet.

Please call my staff hydrologists, Meg Estep or Patti Fiedler, 303-236-5322 x232 or x273,
respectively, if you have any questions concerning this memorandum or wish to have additional
HEC 1 runs performed.

Attachments i
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U.S. FISH AND WILDLIFE SERVICE

. ' ARAPAHO
R NATIONAL, WILDLIFE REFUGE
: JACKSON COUNTY, COLORADO

- CASE #1 DAM
" FEDERAL INVENTORY NO. NONE
INTERMEDIATE SEED INSPECTION REPORT
_JUNE 24, 1987




] HEC-1 INPUT PAGE
LINE 0023 B e B T e B 810
_ 1 1D ARAPAHO NWR
] 2 ) CASE O, 1 DAM
2 D 180-YEAR PRECIPITATION FROM NOAA ATLAS 2 VOL 111 - 1973
4 IT 5 250
5 10 3
-
L- 6 KK INFLOW
- 7 BA  0.32
8 BF -5 -.25 1.2
- 9 PH 1 .42 .82 1.44 1.53 1.61 1.80 2.15  2.40
10 LS 72 v s - . 3
- 11 u  0.29 5 / ~ i < 1z z7
12 KK DAM
] 13 Ko 1 :
14 RS 1 STOR -1
o 15 SA 0 21,6 28.3
16 SE 8119.0 8131.0 8132.1
- 17 Ss 8129.9 0 3.0 1.5
18 ST 8132.1 510 2.8 1.5
— 19 SW 0 20 230 275 785 ;
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
FEBRUARY 1981
REVISED 14 JUN 85

U.5. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGINEERING CENTER
608 SECOND STREET
DAVIS, CALIFORNIA 95616
RUN DATE: Tue 08-SEP-1887

TIME: 13:15:40.85
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ARAPARO NWR
CASE NO. 1 DAM
100-YEAR PRECIPITATION FROM NOAA ATLAS 2 vOL III - 1973

| e |
|

510 OUTPUT CONTROL VARIABLES :
IPRKT 3 PRINT CONTROL -
IPLOT G PLOT CONTROL :
[- QSCAL 0. HYDROGRAPH PLOT SCALE i
o I7 HYDROGRAPH TIME DATA
] NMIN 5 MINUTES IN COMPUTATION INTERVAL }
— IDATE 1 0 STARTING DATE !
f ITIME 0000 STARTING TIME '
N NQ 250 NUMBER OF HYDROGRAPH ORDINATES
HDDATE 1 0 ENDING DATE
l NDTIME 2045 ENDING TIME

|

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE  20.75 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

S- LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
- STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES ‘
gy - TEMPERATURE DEGREES FAHRENHEIT

AL hkk hkd AAR kAR ARk ARE Akh ARR kkk hhk AAE wRN RAk FhE hhk hkk Akk ARt RRE kkdk hdk KRR kkd hkhk Sk ERE hhh Ak hkk AAh kkk &

I;‘-
[l wREEARELELARA®

* L3
-l 6 KK * INFLOW *
* *
l Rhk kA kAR ARAk
[ SUBBASIN RUNOFF DATA
[ 7 BA SUBBASIN CHARACTERISTICS
- TAREA 0.32 SUBBASIN AREA
[ - 88BF BASE FLOW CHARACTERISTICS
STRTQ 0.16 INITIAL FLOW
- QRCSN -0.25 BEGIN BASE FLOW RECESSION
- RTIOR 1.20000 RECESSION CONSTANT
*{Q" PRECIPITATION DATA
L- 9 PH ‘DEPTHS FOR  1-PERCENT HYPOTHETICAL STORM _
ceess HYDRO-35 ...... ...... A B £ L TP-49 ovnnnnnnss
| - C5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY

0.42 0.82 1.44 1.53 1.681 1.80 2.15 2,40 0.00 0.00 0.00 0.00
STORM AREA = 0.32

= owLs SC5 LOSS RATE
STRTL 0.78 INITIAL ABSTRACTION
. CRVNER 72.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
11 up SCS DIMENSIONLESS UNITGRAPH
TLAG 0.29 LAG




‘ xRN

_—‘-J UNIT HYDROGRAPH
18 END-OF-PERIOD ORDINATES
- 68. 222, 410, 487, 4186. 313. 196, 129, 88, 58.
i 38, 25. 17, 11. 7. 5. 4. 2. 1,
R
k% AR ok k *hk K&k
e + HYDROGRAPH AT STATION  INFLOW

;- TOTAL RAINFALL = 2.34, TOTAL 1055 = 1.89, TDTAL EXCESS = 0.45

« — PEAK FLOW TIME HAXIMUM AVERAGE FLOW

I (CFS) (HR) 6-HR 24-HR 72-1R 20.75-1HR
" 84, 10.75 (CFs) 20. 7, 7. 7.
( INCHES) 0.573 0.699 0.699 0.699

{AC-FT) 10. 12. 12. 12.

CUMULATIVE AREA = 0.32 sQ MI
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;] 13 KO OUTPUT CONTROL VARIABLES

IPRNT 1 PRINT COHTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
14 RS STORAGE ROUTING
NSTPS 1 NUMBER DF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC <1.00 INETTAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
15 SA AREA 0.0 21,8 28.3
16 SE ELEVATION 8119.00 8131,00 8132.10
a7 ss SPILLWAY ,
) CREL 8129.90 SPILLWAY CREST ELEVATION
SPWID 0.00 SPILLWAY WIDTH
coqw 0,00 . WEIR COEFFICIENT
b EXPW 1,50 EXPONENT OF HEAD
1 «h 18 ST TOP OF DAM
TOPEL B8132,10 ELEVATION AT TOP OF DAM
1. DAMWID §10.00 DAM WIDTH
€0QD 2.80 WEIR COEFFICIENT
v - EXPD 1.50 EXPONENT OF HEAD
i sW DAM WIDTH 0.00  20.00  230.00  275.00  785.00
- SE ELEYATION 8129.90 8130.40 8131.50 8132.10 . 8132.10
N kkk
1, COMPUTED STORAGE-ELEVATION DATA
o STORAGE 0.00 86.40  113.76
'] ELEVATION  8119.00 8131.00 8132.10
L . COMPUTED OUTFLOW-ELEVATION DATA
- {EXCLUDING FLOW OVER DAM)
l. OUTFLOW 0.00 0.00
{: ELEVATION  8119.00 8129.90
“[‘ COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
- (INCLUDING FLOW OVER DAM)




L.

STORAGE 0.00 64,75 86.40 113,76
OUTFLOW 0.00 0.00  109.58  992.37
_ ELEVATION  8119.00 8129.90 8131.00 8132.10
J ***************************w*******************\Ir.-. gk ol e ode e e e sl i oo b ek e e e ekt nn‘b'-"a‘:‘**ﬁi*******i********************************1
HYDROGRAPH AT STATION DAM
: '-. ****‘k*‘k*****'k*'k'k******-’g*****t****************w*************'k*********'k*t**************'k*-k********************-k'k*****************v
! * *
DA MON HRMM ORD OQUTFLOW STORAGE  STAGE : DA MON HRMN ORD OUTFLOW STORAGE  STAGE * DA MON HRMN ORO OUTFLOW STORAGE  STAG
~— 0000 1 0. 66.6 8130.0 * 0700 85 0, 66.6 B8130.0 * 1 1400 168 g. 73.2 8130,
I 1 0005 2 0. B6.6 8130.0 * 1 0705 86 0. 66.6 8130.0 * 1 1405 170 6. 73.2 8130,
-] 0010 3 0, 66.6 8130.0 * 1 0710 87 0. 66.6 8130.0 * | 1410 171 7. 73.3 8130,

1 0015 4 0. 66.6 8130,0 * | 0715 88 c. 66.6 8130,0 * 1 1415 172 7. 73.3 8130.
e 1 0020 5 0. 66.6 8130.0 * 1 0720 89 0. §6.6 8130.0 * 1 1420 173 7. 73.4 8130,

1 0025 B 0. 66.6 8130.0* 1 0725 90 0. 66.6 8130.0 * 1 1425 174 7. 73.4 8130.

1 0030 7 0. 66.6 6130,0 * 1 0730 91 0. 66.6 8130.0 * 1 1430 175 7. 73.4 8130.

1 0035 8 0. 66.6 £130.0 * 1 0735 92 0. 66.6 B130,0 * 1 1435 178 7. 73.5 8130,

1 0040 9 0. 66.6 8130.0 * 1 0740 93 0, 66.6 B130.0 * 1 1440 177 7. 73.5 8130,

— 1 0045 10 0. 66.6 B8130.0 * | 0745 84 0. 66.8 B130.0 * 1 1445 178 7. 73.5 8130, |
':] 1 0050 11 0, B6.6 8130.0 * 1 0750 95 0. 66.6 6130.0 * 1 1450 178 7. 73.5 B130. |

1 0055 12 0. 66.6 B8130.0 * 1 0755 96 0. 66.6 B130.0 * 1 1455 180 7. 73.6 B130. |

1 0100 13 0. 66.6 8130.0 * 1 0800 97 0. 66.6 8130.0 * 1 1500 181 7. 73.6 B130. |
e 1 0105 14 0. 66.6 8130.0 * 1 0805 98 0.  B6.6 8130.0* 1 1505 182 7. 73.5 8130,

: 1 0110 15 0, 66.6 8130,00* | 0810 99 0. 66.6 81300 * 1 1510 183 7. 73,6 8130,

1 0115 18 0. 66.6 8130.0 * | 0815 100 0, 66.8 8130.0 * 1 1515 t84 7. 73.7 B130.

1 o120 17 0. 66.6 8130.0 * | 0820 101 0. -66.6 8130.0 * 1 1520 185 7. 73.7 8130,
e 115107 e&sﬂﬂm004H1ﬂw*nw51mr‘**7r*‘*ﬁHEAFmFv1*T***ﬁﬁ?ﬁ%**‘“TA*”7§?#ﬁﬁT“*
- 1 0130 19 0. 66.6 81300 * 1 0830 103 0. 66.6 8130.0 * 1 1530 187 7. 73.7 B130.

[;] 1 0135 20 0. 66.6 8130.0 * | 0835 104 0. 66.6 8130.0 * 1 1535 188 7. 73,7 8130,

1 0140 21 0, 66.6 ' 8130,0 * 1 0840 105 G. 66.6 8130.0 * 1 1540 189 7. 73.8 8130.
o1 0145 22 0. 66.6 8130.0 * | 0845 106 0. ‘66.6 8130,0 * 1 1545 180 7. 73.8 8130,
o1 0150 23 0. 66.6 8130.0 * 1 0850 107 0, 66.6 8130.0 * 1 1550 191 8. 73.8 8130,

1 0155 24 0. 66.6 8130.0 * 1 0855 108 0, 66.6 8130.0 * 1 1555 192 B. 73.8 8130,

1 0200 25 0. 66.6 8130.0 * 1 0900 109 0. 66.6 8130.0 * 1 1606 183 8. 73.8 - 8130,

- 1 0205 26 0. 66.6 8130.0 * | 0905 110 0. 66.6 8130.0 * 1 1605 194 8. 73.8 8130,
| 0210 27 0. 66.6 8130.0 * 1 0910 111 0. 66.6 a130.0 * 1 1610 195 8. 73.8 B130..
e 1 0215 28 0. 66.6 8130.0 * 1 0915 112 0. 66.6 B130.0 * 1 1615 196 B. 73.8 8130,
[;] 1 p2z0 29 0. 66.6 81300 * 1 0820 113 0. 66.6 8130.0 * 1 1620 197 8, 73.8 8130,
1 0225 30 0. 66.6 8130.0 * 1 0925 114 0. 66.6. 8130.0 * 1 1625 198 8. 73.8 8130,
R 0230 3l o, 66.6 8130,0 * 1 0930 115 0. 66.6 8130.0 * 1 1630 199 8. 73.8 8130,
o 0235 32 0. 66.6 8130.0 * 1 0935 118 0, 66.6 8130.0 * ] 1635 200 8, 73.8 8130, |
"1 1 0240 33 0. 66.6 8130.0 * 1 0940 117 0. 66.6 8130.0 * 1 1640 201 8. 73.8 B130..
_] 1 0245 34 0. 66.6 8130.0 * 1 0945 118 0. 66.6 8130.0 * 1 1645 202 8. 73.8 8130,
- 0250 35 0. 66.6 8130,0 * 1 0950 119 0. 66.6 8130.0 * 1 1650 203 8. 73.8 8130.
T 0255 38 0. 66.6 B8130.0 * 1 0955 120 0. 66.6 B8130.0 * 1 1655 204 8. 73.8 8130..
g1 0300 37 o, 66.6 8130.0 * 1 1000 121 0. 66.6 8130.0 * 1 1700 205 8. 73.8 B30, |

1 0305 38 0. 66.6 B130.0 * 1 1005 122 0. 66.6 81300 * 1 1705 206 8. 73.8 8130, |
o 1 0310 38 0, 66.6 8130.0 * | 1010 123 0. 86.6 8130.0 * 1 1710 207 8. 73.8 8130,

1 0315 40 0. 66.6 £130.0 * 1 1015 124 0. 66.6 8130.0 * 1 1715 208 8. 73.8 8130..

1. 0320 41 a. 66.6 8130.0 * 1 1020 125 0. 66.6 8130.0 * 1 1720 209 8. 73.8 8130,

1 0325 42 0. 66.6 8130,0 * 1 1025 126 0. 66.7 8130.0 * 1 1725 210 8. 73.8 8130..

1 0330 43 0, 66.6 8130.0 * 1 1030 127 ©Q, 66.8 B130,0 * 1 1730 211 8. 73.8 8130..
d 0335 44 0. 66.6 8130.0 * 1 1035 128 0, 87.1 B130.0 * 1 1735 212 8. 73.8 8130,/ |

1 0340 45 0. 66.6 8130.0 * 1§ 1040 129 0. 67.5 8130.1 * 1 1740 213 8. 73.8 8130, -

1 0345 46 0. 66.6 8130.0 * 1 1045 130 1, 68.1 8130.1 * 1 1745 214 8. 73.8 8130,

1 0350 47 o, 66.8 8130.0 * 1 1050 131 1. 68.56 8130.1 * 1 1750 215 8. 73.8 8130.c !
d 1 0355 48 0. 66.6 8130.0 * | 1055 132 1, 69.2 8130.1 * 1 1755 2186 8, 73.8 8130. |

1 0400 49 0. 66.6 8130.0 * | 1100 133 2. 69.6 8130,2 * i 1800 217 8. 73.8 8I30.. |

1 0405 50 0. 66,6 8£130.0 * 1 1105 134 2. 70.0 8130.2 * | 1805 218 7. 73.8 8130.¢ |

1 0410 51 0. 66.6 B130.0 * | 1110 135 2. 70.2 8130.2 * | 1810 219 7. 73.8 8130,/ |

1 0415 52 0. 86.6 8130.0 * 1 1115 136 2. 70.4 8130.2 * 1 1815 220 7. 73.7 8130,
-] 0420 53 0. 66.6 8130,0 * | 1120 137 a. 70.6 8130.2 * | 1820 221 7. 73.7 8130..

1 0425 54 0. 66.6 8130.0 * ) 1125 138 3. 70.7 8130.2 * 1 1825 227 7. 73,7 8130
. 1 0430 55 0. 66.6 8130.0 * ) 1130 139 3, 70.8 8130.2 * 1 1830 223 7. 73.7 8130./

1 D435 56 0. 66.6 8130.0 * 1 1135 140 - 3, 71.0 8130.2 * 1 1835 224 7. 73.7 8130.. !
o 1 0440 57 0. 66.6 8130,0 * 1 1140 141 3, 71.1 8130.2 * 1 1840 225 7. 73.7 8130.

1 0445 58 0. £6.6 8130.0 * 1 1145 142 3. 71.2 8130,2 * 1 1845 226 7. 73.7 8130./

1 0450 59 0. 86.6 8130.0 * 1 1150 143 3, 71.3 B130.3 * 1 1850 227 7. 73.7 8130.«

Ty 1 0455 60 0, §6.6 B8130.0 * 1 1155 144 4, 71.4 8130.3 * 1 1855 228 7. 73.7 8130.

[ 1 0500 61 0. 66.6 8130.0 * 1 - 1200 145 4, 71.5 8130.3 * 1 1800 229 7. 73.7 8130,/
- 1 0505 62 0. 66.6 B8130.0 * 1 1205 146 4, 71.6 81303 * 1 1905 230 7. 73.6 B130./ |
i1 0510 63 0, 66.6 .<8130,0 * 1 1210 147 4. 71.7 8130.3 * 1 1910 231 7. 73.6 B130,¢ |
LY 0515 64 0. 66.6° 8130.0 * 1 1215 148 4, 71.8 8130.3 * 1 1915 232 7. 73.6 8130.¢ |

1 0520 65 0. 66.6 B130.0* 1  -1220 149 4, 71.9 B8130.3 * 1 1920 233 7. 73.6 B8130./
d 1 0525 66 0. 66.6 8130,0 * 1 1225 150 4, 72.0 8130.3 * | 1925 234 7. 73.6 8130.¢

1 0530 67 0. 66.6 8130,0 * 1 1230 151 5. 72.0 81303 * 1 1930 235 7. 73.5 8130.¢

% 0535 68 0. 66.6 8130.0 * 1 1235 152 5. 72.1 8130.3 * 1 1935 236 7. 73.5 8130,/

I; 1 0540 69 0. 66.6 8130,0 * 1 1240 153 5. 72.2 81303 * 1 1940 237 7. 73,5 8130.¢
r. :



0545 70
0550 71
0555 72
0600 73
0605 74
061G 75
0615 78
oezo 77
0625 78
0630 79
0635 80
0840 81
0645 82
0650 83
0655 84

]

-

-

[]
[]

'-"l T PEAK OUTFLOW 1§

el el e el ol I S S VN W

-

8130,

0. 66.6 0
0. 66.6 6130.0
Q. 66.6 8130.0
0. 66.6 8130.0
o, 66.6 8130.0
a. 66.6 8130.0
0. 66,8 B8130.0
0. 66.6 8130.0
a. 66.6 8130.0
0. 66.6 8130.0
0. 66.6 8130.0
0. 66.68 8130.0
0. 66.6 B8130.0
0. 66.6 8130.0
0. 66.6 8130.0

* % % R F O R % ok F X X X F *

1245
1250
1255
1300
1305
1319

1910
FRvE v}

1320
1325
1330
1335
1340
1345
1350
1355

Ll e e e e e el ] T O

8. AT TIME 16.42 HOURS

154
155
156
157
158
159
160
161
162
163
184
165
166
167
168

! PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
{ (CF$) (HR) 6-HR 24-HR 72-HR
[ ] 8.  16.42 (CFS) 7. 3,
- (INCHES)  0.213 0.310 0306
(AC-FT) 4 5. 5.
“ PEAK STORAGE  TIME MAXIMUM AVERAGE: STORAGE
(AC-FT) (HR) B-HR 24-HR 72-HR
y 4. 16.42 7. 70. 70.
Loy
(FEET) (HR) 6-HR . 24-HR 72-tR
o Jd 813030 16,42 8130.38  8130.17  B8130.17
CUMULATIVE AREA =  0.32 SQ MI
.
—
y - e
i
- gl
L
B
~
L

DO TN ioenon

72,
72.
72,
72,
72
72,
72,
72.
72.
72.
72,
73
73.
73.
73.

L DO OO S

20.75-HR
3.

0.310

5.

20.75-HR

20.75-HR
8130.17

8130.3
8130.3
8130.3
8130.3
8130.3
8130.3
8i30.3
8130.3
8130.3
8130.3
8130.3
8130.3
8130.3
8130.3
8130.4

LA B I S B BE RS S Y

1945
1850
1955
2000
2005
2010
2015
2020
2025
2030
2035
2040
2045

238
239
240
241
242
243
244
245
246
247
248
249
250

el B B B B S B W N L R T N S

73,
73.
73.
73.
73.
73.
73.

73

73.
73,

73

73.
73,

G WWWW S s

8130.

8130

8130.
8130,
8130,
8130,
8130,
8130,
8130.
8130,
8130.
8130,
8130,
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RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOV PEAK G-HOUR Z4~-HGUR 72-HaUR AREA STAGE MAX STAGE
HYCROGRAPH AT INFLOW 84. 10.75 20, 7. 7. 0.32
ROUTED TO DAM 8. 16,42 7. 3. 3. 0.32 8130.39 16.42
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**% NORMAL END OF HEC-1 ***
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SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DAM

INITIAL VALUE

ELEVATION 8130.00
STORAGE 67.
OUTFLGW 0,
MAXIMUM MAXIMUM  MAXIMUM
RESERVOIR DEPTH  STORAGE
W.S.ELEV  OVER DAM  AC-FT
8130.39 0.00 74,

SPILLWAY CREST
812§.90

65.
0.

MAXTMUM
OUTFLOW

CFS

8.

TOP OF DAM
8132.10
114,
992,
DURATION TIME OF TIME OF
OVER TOP  MAX OUTFLOMW  FAILURE
HOURS HOURS HOURS
0.00 16.42 0.00
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Year 2000 HEC 1 Analysis
Non-level top of dam option used

to/model dam crest as well as
right and left spillways.

510 feet is modeled as level

275 is modeled as non-level
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